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m^mi] ( 1 ) hKn^i/raij>'tL<iihKo 

(II^JI2 ] t Ho:^i^rD'j y ^ L<iit Ha:^>' 
ro »j y<0N -r i^;ufkl^5gft^7t:t±^<0Js^^g(c 

^ 1 0 . 0 1 - 5 ^if «3S 1 issoftfit 

3-t Kn^£/-D-rayy. h7y;?.-4-bHo 

rouy. KoJeiz-L-ro'jyii 

IIJ:*}JM(f^L^bKo:t>'TDyyC^^^. ig^l^ 
M^tLTtrbKo^i/roUyT-ibS. ^^^1— 3cOV^ 

flccoTi^yi^^*^ ^^a2-2 3<7)r>';^T*^. if 
im^m } yi^m^i^^ ^ y. rmaii^ ^ y. 

0 0 1-1 Ofi^%^^r^§if 1 -6coi^'m;&H:: 
[000 1] 

(0002] 

^^iiX^tz. 

{0003] itmirZR^^tiXKy^^im±mtii. 

Tmitmmmtmm^mizMi^fih. 
[0004] immmmmm^mttt txit. 



yBi2. b'^'^yE. tfz. r=7)V^y:ryV=^ym 

flXK^h. 

lOOOb] ziy-yy^fSii:imthi^(7ytLXit. 
r;<.=3yi-b'yK. hyy::^yiir-^y^^'u-xyr9 
^l.ru-Vl^rh'fy^'yvya-xyr^ 

JL »J y ^ >f ^'n-x :7 r - 1 ^<7)#il:/n-x 7 . 

[0007] fmoy^m^m<7)hhmvit tru. ry 

yh>f y. rnx}*aiJl^5. A#tfiaiJt^9. ^^^iftm ^ 

( 0 0 0 8 ] b Ka^ S^r a »J y|«^«cA*v •:^>5.JfFIiffi 

h6i)^ mm^i- 13 110 7-^^^) . i^^$g4»(c 

m-h^^}^t(7)mm. tixx/^m^at txco^^mii^zm 
i~^y'-9\i-m^^tix^i^'r. mm^^^-i^yzvu^ 
i^ra ti y<otm^tf^i\:mh(Of&^t Lx^m-h^ t 

l^Hr:S{fh;itiiX'^^\\ tti. ZtitTi^z. b Hn 
^v-roU y^fM^z KD^r^-rnU ycT^mmi^tTf^m 
ttb':$^$y. ?4@ttb:?'^y. ^^^^f^rf-K. 

[0 00 9]Rga«S:iS^SH*:SaWT\ M.^y 
^¥5-3 3914 0^^^) . ft|)lr^(i. ^Vi^y< 

94 y^ienu Kyx?y^;Kyg!^^«i-e<30ig (1fra^9 
-8712 6^&m ^(crs yK*raaiaL>::flaEHcO 

?sfe{j-'&^. tti. mxM(7^^^^mhLx. ^uf^ 
/puf-yKfejii/^-eiois^ftsMt/tcr/y^yuyf-yKij . 

aS!inUc{t:«^ffi^*>*^ 1 1-13 9 9 5 

VmUf^mt LTb Hn^i^ro U y*>'ib«f ^^tTii>^ 
i)<^ bHo^^^-royyfc. TfcSttb'^^y. M^ttb' 

nt LX<r>%mmthr-nt7f^ZilX\^^j:\i\ 
[0010] 

[j^WKftLiat-rs^] ^%w>m\i. tss 
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(00 1 1 1 

IWm^fmthtzi^XO^St] (1 ) b Kd 

[0012] 

y^co±mtn^T^ymi6^tLx. ttz. x,yx^y 
izmEthh^^a^i^ravytLxit. ruvyi)<0 

pjmmi^i)mhixx\^h. 

[00 13]ji«(i. h7>X-4-t Ho:^i/-L- 

^X'kt&bxm^^ixxyi^h. 
(00 14] t Ko^i^royyii, T^r^-^'^i^^Oift 

xm^'thZ.tt^X%h. CtL^>5^^Jg?i!ii5feOhKa^ 

^i'\'m<r>^9yj^9'^X'h^r^j^ymom,K'iz 

100 1 5] 3(s:^B.BTfflt^^t Ho^i^roUVt LX 

}Liz<7^:Hmxm%hh\iAt^Lfz\^'nta>}z.\^u 
^iyravyhi^mi-^ztt^T^^tK mm^^cD^ 

(00 16] ^mtLXii. r^nyhrSy^^ (Amyc 
olatopsis) Jl. :5^:^^oX7K^yS/'':7A (Dactylospor 
angium) jg^jil/^Xhl/r hv-f -fe;:^ ( Streptomyces ) 

M. :r9^nx^yyi;^Amf6j:X/xhuyh^^^ 

^itmmtfMra v yA mmmnm^^F^^^ 

V^OMKlit. Molecular Cloning, A Laboratory Manu 
aU Second Edition. Cold Spring Harbor Laboratory 
Press (1989). Current Protocols inMolecular Biolog 
y. John Wiley S Sons (1937-1997) ^(C^cOiS^tzJ^ 

tooi7]i/i. mt\£. v^yyx-A-yiYu^i. 

«^^^7- 3 1 3 1 7 9-^^) ^fflV^iSt't^^:t 
*^T'^. S^X-3-hKo:ti^-L-ro»;y 
(i. xM/rh'e>fHrXgi:0mSL^rD!;y3fi^ 
BeftS^^{*fS¥7-3 2 2 88 5f-4iS) Jrfflt^Sit 



^hZ,thXthVUiC^yyxh')-, 14. 31 (19 
97)3 , 

[00 18] ^liaflr-ffiu^t KD^S^ro'jycON- 
(00 19] t FD=^i^7'o|jy^0N-T>'Mtl«S«c 

(0020] mh. nt, L<{mmik i -2 2^or/ui^ 

(00 2 1] f#<^il7^ch HD^S^rn«jyt7)N-T^;^. 
[0022] t KD^i^rDyy^L<«ibKD^i^r 

^71^7^ y y . tTA?. »; 'Jym(r>im Lti^mr $ y# 

(0023) :^^^(^immiiZf5 V >T . i^x/ hyyx 

-4-tKD^>'-L/D-rD»jy. i^x/hyyx 

-S-bKo^^S^-LXD-rnUy^b Kn^5/r 
D 'J y 1) L < ti b K i^r n y^oN - T >';Hfci^^ 

(00 24] ^ii<^b Kn^S/rayy(,L<(i'?-£ON 
(00251 *Sl^cOfttSH(CfcOT. b Yu^-^ru 

^ffittc^iu ifiL<(io.oi-5ma%-&ws 

J:»:)*f*L<(i:0.1-5fiS%. S^>(cff^L< 
ii0.5-3SS%^W$fi^. 
(0026] *^ttb':^ $ y t LTIi. ftffio°ptcE^«r 

b'^^yei. b'r5'$yB2. b^^j^^yee. b-yn^ 
v-^^. iMKbUH^^v-y, b':^$yBl2, ^^NVhry 

c. \zi9^yHmmff^>tL. ^tl^co^i^T^yi^ 
Txa/uiiy^i-h'J^A^m) ^05^* (TX 
3;Ub'yK-2-i;yK^h'J«!^ii.1^. TXa/l^bVK 
-2-'.yyir7i/^'^>'i>Aia^) t*^T'ffli^^>iii» 
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xufi^yzy^ 5^v\vu$f->igrxrj;ut'y. i^igd i- 

y-yy. My\^M%::3y-yy. "^v^y^ J^yx^ 
y. jD*i^^fx^xf-y. ^y'tyWi)^h^f^fii^. M 

[0029] m^^^mt Lxi±. im^aizm-^m^^j: 

[ 0 0 3 0 ] ;?.7 ^ yifJiifWt LTii. {b&tp"ptciS^^ 
[ 0 0.3 1 ] mmj^^:^t LTti. {kStp^ptcE-^nfig^ 

fz. ZfiC>(7)mmj:^^:^J:0Wm^ixh:^y^-'f'y. 

j^mi>^^mx'mK'^^fihm^^xi,z^ii\h^ mm 

[0032] :^WMOimmzi6\^^X . *Sttb;5^ $ 
7 ^ y^'l^niiJ:l/mJ^^:^i)'i^^i>m'^M{itih 



f^Wi. ^MMiznL. »^t<{iO- 000 1-10 
mg%'&W$<l. J:0»iL<«iO.OO5-5fig 
%. $f>fc:ff^L<<iO-0 l-3m£%^^r$ii^. 

[00331 ^^m>immza. iMd^m&^i'ZM 
^^izeitxm^m.mi^zjs^^^ixim(7)&^m 

^LXijX^\ 

i003 4]mi.znwx.XhXi^R^mtLXU. 

mmitm. immn^'^. pH^m. r;u=i- 
/u. fe^. jt^T«E5iffl. i^sffl. sufFffl. ms* 

[0035] mfl^f^t LTti. xxT-;u^7*fli. K-fk 
10 0 3 6] :xiX^)UmmtLXit. hy2-xf-;U 

$ y x^^^^>f y 7'o bvi^. 5 V x^yMy'^ii^. 
af->^^>f yrobvu. XTT'jy^x^/^, Mvu$^ 
^ v;:^T-r'jySlt'f yb^;i-. xf-ru 
yil^7'f-/u. i;y-;ug!xf-;u. yy-yH^^^fyrof 
:tu>f yKxf-;u. ^ 'Jx^ym y-fef-;K 5 'J 

>f y-fef-;u. -fe/<i/yg?>?xf-;i/. ri^'evKi^-f yr 
obVK ^>^^>'5':^^'Yyr/i'^/K h»j (;<^ru/u 

■ :^rU>'K) ^'U-bU/!^. hU2~x-t;U^^-*fyig 
hyp<f-n-;l/7-a/'?v. hU-f yxTT»J>^KhU^ 
^Q-;urn/N"y . f - h 7 2 -x^;i^:^-»f :/K'^y 5^ 
xiJX'JN-yk :^y'^)}Vm.^^}V^ y^Vy^^ri^ . 

xxTU/i/. :ti/-fyi^x Ui//i/^yiSbf^ . 

7^'Jy^-fyxxT'j;K ^uxf-yg^^y hu 
xiz/K ^NVi-^^yS^-f ybf-yi-. xrrii>'K:t:?'-f 

xxr »j >i^>f y-bf-zu. 5ru>f yK>{ vtv-zk 

v'/K ^yXxTUyS-fyrnb/k 2-x^;UA.:^r 
l^vK-bhXrry;!/. 2-xf-;lxv:^-9-yffiXxT'J 

v^^rWvKx^uy/Un-zk i^'X?r 

.'jyi!raei/y:/U3-;k >^ (;>ryn- - xrryy 
7'nbi/yir»j3--;i.. y;<?r»;;i«ratri/yi/ 
s^'x?ryyK4^^'^y^/w:?^y:3-/^. 

b'J;U. h»J»>yxS^;Uffi:/Ub>J;U. bU^fy/NVU^ 
f->B!;?^ 'J b U h U ^ y Xt7 y yK:?" »J b U 
^^5t''^y^yiS5|'t7^;l/KT>';U. ^Tt^tJ^yK^ yxr 
Ty;K -f yy-t*yK:t:7^;K/f-;tT:^y6§^^^^/^ 
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;k ^xy^h'j^y:t^^/K ^y^Oju. 
h'Jx-^/k ^P^xyg^r-bf^/PhUx^yK ^^xvg^r 

>fy;^rru/i'. t Ko^5/'Xrr!;>K2-xf-/p's. 

^V/P. r?y\^Ky2-x^;l/A.^£/;l.^ TS^'e^ffiy 

^yy^/i-. Hr^'^i/vg^^^'f yrotvK -^zJsiyyWJ 
^r^-f/K XTr»jyK3Uxr'J/K ^y;^-rr»jy 

;?."f'J/K -fy^^f-T'jvigy^f hxxU/K ^u^fy 
&7-f hXxU^K 1 2-x-frD^;^fcKo^i^;^x 

T»Jyi$^y-b^/K 1 2-XT-ro^;^t Knae^-;^ 

;^Tr 'J yis-f y x-f r y/u^c7)x;^x/WiW*>{f <o 

[00371 M<l:7K^^?6flth LT<i. X9'7yy.U 

m^^yy^y^ a~;tu:7-f y^f-yr/v-. ^y/\-77 

^vi/y^ nyy ^y^ ^^v^-^yy ^y. :K 

100 38] -^')-n-ymmtLX\t. Ti^V^^fUi^ 
;»{-f-;U>'a=?f'9-y ■ >^-^yHr-f-;U>r^>'S^o:^r-»f y*S 

-^^yftfi-^i*. r/t-^/u-Xitv-u^-yji. r^y^it 

[0039)7 -ymmmt LX\t. ^t-y)VitUitC\) 

( 0 0 4 0 ] iia • mmmt Lx\t. Tif^i^ r 
/Heyna. ^'J-r?*. z/vfft. n^^;)!^?^, ^yy 

>''?--Am v'N'-A?*. h-7>74. bvyUiA. -fY^ 
nFm. -^S^tS. :?':7'<'^-/7i4. 

•y*yj4. ^ H:^-ix}A. wna. mi. ^y^ 

to 0 4 1] a^fc tT(i. TK^ttffiiH^g^. 

[0042] Tfcgttffi^^gS'Ii: LT(i. 'J y . / 
yu^^y. y;ut'h-/K -7y:::h-;i/. tro'JHy- 



;^/^:^'yK-^^•J•>A. :7'»J-t'jy. rafl/y^/'Jn 

1. S-yf-l/y^^yn-yK xf-uy^Un- 
;k ^'Jx^uy^'UD-yl. (fi^gn = 2tLb) . ."K 
»j7-ah-Uy:5^y3-;W(S^Jgn = 2iajt) . i^^')^ 
U-b'jy {fi^Jtn=2UU:) , ?LK. ?LffiS^*f»(f 

[0043] §l^tt{0c5h^^tLT(i. ui/XxD 

rJU-XxD-yUxxx/l^^^ftifi^^i^. 
[0044] Tfc^iilf 5)-? t LT^X^;^;^'^ t'x/u.-tc 

-X. hHo^^i^x^/^-t/i^D-x^ bFD^i^rnh* 

^y. ^Y^y. f^y^h'jy^iph\f^tih. 

(00451 W^mi^^Ft LXitTf^V ex;l.ea V K 
y - x-f rnr>^^(*:, .ioj b'xyueQy Hy - 
-fT-by^^M^i*:. xba-feypa-x. x^xhUyflg 
filiigxxf-;^. ^:^^^i^U=i-y^3&%ffii>tt^. 

( 0 0 4 6 1 x^e y xy h^h LXit. SMT'^iyVfV 
:^$y^3UXxt>yuxxT-;u. hHn^i/x^ryy 
Snuxr'JyK 1 2-t Hn^^^XrrU yl^. Xx 
ruy^. o>?yK. »jyj3tl!S®!3Uxx»J;uxx 

[00471 ^rfiSiSttfflfc tt (i. y ~:tytt-^DSStt 

r=^itym-w&mL tj^ity^^mx^^. m 

(0048] y ::^:tyi4lf-®^Sti^Ji: LTii. SeiWI: 

Styxxr»Jy®^;/u^*jy. rntrpy^f^ua-yu 
fig|IAl§xXT;k ^''J-feU y^^xXT-zU. .-trUi/'J 
-feUyB^flrnxxfyt-. V/^t'i^^y^i^xxT-yK po 
E (^ti^t^S/x^ix-y) y;^h':5^yfigK®^xxir;k P 
OEyyuh'-y hfl§K8xxx;K POEi/'j-feiiyfl^lSS^x 
Xx/l^. POET/P^ypx-T-;!/. POE»s?xxxyP. PO 

ElI'fbtVi/Ti. POEhVv-^ft. POE POP (.ir>J^:^i/X 

f-uy • ;Ki;:t^5/rnt:j>'y ) fts-g*. poe popt 
y^^^r/l'X-ryk ^Ux-x^l^lti^y 3-y, "y^U 
ymr}Vijj-)VT^ h\ Tyu^yur$y:t^i^h\ tK 

[00491 T^:tyit*®rSttM^: LX\t. WmB 

a^Tv-yPxyi-^^yg^a. ryu^yuxyi-T^yKJs. 
r/i-^yur y yuxyi/.tvyKS. Ty^^y^-^7 :^ uyx/u 
Tyu=^yWSKg. POEryP^yi-x-'r^HgK 

ryu^yi^r^ HKK^. ryu^yuu yf^f^. poet 
yi^^yuyy^ia. ryu^yUT^ KUyffi^. ryi^^a^ 

jUTJU^jU^^VyfE. N-Tv^yUTS/Sts. POETyU 
^yl.x~ryU;^/u^Kygg^. 7yU^/UXyU:r^r7y\^ig 
ia. ryU^yP'Xyki-.ftK-fMi'^A. 7^yWLliP*i^fil 
n^-^^y^rf-Hg. ^N-7y^:to7/u=^;u»Jyg!x 

(00501 /7i^:^ymm&imt tx^i. mtrju 
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(0051 3 ^tt^MSIWlt LTii. 

mtm. T^vT^ymm<^9^mmism^m\f^rL 

A. ^^k-e^'^^i/^A. Mitm'^. mt^^y. mvcT 

;u$~r>A. ?5M;^/^>":^A. ^^^')^Jx. 

^-£x'>A. ^X?/U>">A. ^Sr7i/:fj^'>A. K^t 

PW. Sg'ft:?'oA..7icK'fl:^oA. ;5^^^y:feJ:l/ 

:^-t:y'/y -y9i^ixf:ii\,^<nmmm<^mmm ; 
/i-iiisi. :7'y^gtsi. ^-^^i^fii. r9')}vmm. 

yi/D-x. c I tr^<xyK>fxn~. citr:r;<yh:t 

[0053] LT«i. Xr-r V yWjiVl^^ 

hm(r>^mm. ; -tf-zni yg^-^ h U A. v^^} 
}V u y seMS. 7 U U y A^cor/u^;^ 
•jyK^ffl^^; N-^»>o-<;u-i8-r^nyX?;w 
5/»>A. N-^*>D>fyu-)3-r7xy^\ N~7»> 

uA)W^} i/yi)iv-y^m<r>Ti^}vr^j'mrm'^ 

^S; N-7'>a>f/^'-^»>'jy;&;P>'»^A: N-/t/l/$ 

^Sia; Ne-^'^a^/^-L-Uxy. New?;U$ 
h-fyuUvy. Na-/^yu$ h>fyU:t/U-f-y, Na- 
^ a ^ ;wr;u^ ~y . n <i -Sib^^fiifilMKr x;ur 

/U^::^y^<:ON-ri^;^eSttT$yK: N-^'^P^ 
^U/tli/y^:?^»J>'y^ON-T>';l/.-Ki;^rf'H ; a- 
T^yijr'))\M.. a-T^/y^Vym^cOa-T^ 
yS^S^fi§;7Klixf-lxy, .•KUrntri/y. -f^fny. 

y-tfy - xf-i^y^^fi^*. ra7-/flp:f-U'ylp3!pa>Jf 



[0054] ^jm^umt LT(i, /N-^r $ ys.f.§ 

J^yT^y^MMMJ^^fl^. ^^yT^y^cMMMT 

/k t^uf-zi^^yy/u. ■<;-'j^;i^yf'/U7x-/k 
-ruf-yi^^^yy-^/K r/-r^fi£'<:y>'';u. ^^n-^^k 

^'>^^^S^2-xh^i^xf-;l.. /N-^yh^i/^^^ 

i/V'C^^^^i^:>''<^K^y2-x^;^^ 

n^nx^xy^. ^a>>~ y®^xf-/U. tKa^ 
£^p<h^>"<yV7xyy. t h^^i^^yV 
7xyy;^/i/;f.yRi!>j:t^'?-<7)^g. xtKD:^s^^h^ 

S/^yV7xyy. i/'b Hn^£^;^< h=^i/A;yy7^y 

yi^<x/^;^.y^t:^h»J'>A. i^'h Ka^'>'^yy7xy 
y. xb7t Ho:^^v<yy7xyy. 4-te r t- 
yf-/u-4' -y h^i/^'^yW/uy^y. 2. 4. 

6-h*jrx»jy-p- (p:?;P:t<-2' ~xf-yU'\:^>' 

-:t^v) -1.3. 5-hVT'Jy. 2- 
{2-h Ko:^i>-5-y^;U7xX/i.) ^yVhUT 

(00551 fi&JSIfli: LTii. :^^jW^y^y. Toe 
;u>^N-^'^yW$){fi^ii^. 

[005 6] ISSSlhLTii. ty^f-^r-^K hV9 
ot^y. M;:5'DOhHo^S^>?7xX;l.x— f;K :^ 

n/i^^i^i/y^rywnyif^ta. 7xy^5/x:$^y~/k 
i/V/us/y. vrntr;M^;U7xy-;i/. rxu 
y.>Uf-;H§. y'y7fgf":ty. ^"ft^y^'/i-rjx 
'^A. ^^7^^3 0 1^. ^yx^o^T^^-;^.:^^u 
^A. ^y^fiyuymw^mfhtil. 
[0057] mim±mt tm. y^;ut va^i^r 

xy^;u. S:fe^KrDfcVU. xyy/ut'yK^*>a>tf 

.tcx^h'x^^x. rv-f'^x:^r;^. r/UTrx:^x. r;^ 
x;^x:^x. rnxx^;^. ryxx:^x. ryxsx 

^X. -f-^3'>X:^X. ^-f^a'^^X^X. n^nyX:^ 

X. »!7-Dy^x:^x. x-fs^'^x:^^. xf-fi/^x 
^X. :t»>:/yx^X, :t':^^<^X:^X. jf^^^Uyx^ 
X. 5r;tA^x^x. ^h^fUV^x^x. :tHyr7y 
»>x^x. >r7y^;^7>^x=^x. itl^ys^'x^A. 
^$^x^X. ;^n'y hx^^X. ;^7^3^^x^X. 
■H-^^X. ;<^;U;^xx:^x, j^^^g^x^x. ^'^^f 
x:^x. ^^x=^x. ^jL—js^^yi'N-x^^x. ^i-i-z^ 
x:^x. i;^vifi;-x=^x. :7^7X^x, ^;u$x^ 
X. ^u-yyj[^^yjL^x^ r?' u^T^-f xx^rX. :^ 

Olx^X^X. ^7X:^X. tJr'y-f-T'fX^JfX. a^X 

^x. 3y7y-x:^x. ay-yy^ a^^^x^^ 
X. •«f>f S/yx:^x. '»^>r3x:^x. ir;Ufc'7x^X. 
1^.t^yy'>x=^x. 1^!?■x:tx. '*^yifi^x:^x. -9-y 
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i/3'^x:3r;^x. i^^^^J^^^X^ i^:^^Ji^x^ i^ay 
zy^'9^'PJ^^^. >'3'>7'ffix^x. 5^7;!?^^' 
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